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    化合物生物活性测定结果表明，化合物ljx-3、ljx-6、ljx-14、ljx-15、ljx-36
在浓度为20 μg/片时对金黄色葡萄球菌均具有较强的活性，其中ljx-15在10 μg/mL
时对HeLa和HepG2抑制率分别为47.2%和31.4%。 






















The nature products were the important source of the medicine. As marine 
environmental with high-pressure 、 low temperature 、 high salinity ， marine 
actinomycetes have developed unique metabolic way, it is not only ensure its survival 
in extreme environments, but also provides the potential to produce novel antibiotics. 
From the seconday metabolites of the obligate marine actinomycetes (such as 
Salinispora), a lot of compounds with new structures and great bioactive diversities 
have been found. So the study of obligate marine actinomycetes is the effective 
method for the development of medicine finding. 
In this thesis, sediment samples from different sits of Taiwan Strait were used for 
selective isolation of obligate marine actinomycetes and active marine actinomycetes. 
With the preliminary investigations of secondary metabolites, we are intented to 
search for novel structure and bioactive compounds.  
243 marine actinomycete strains were separated from 9 sediment samples using 
selective isolation methods and different pretreatments. Among which, 215(81.5%) 
were Micromonospora-lik strains. 450 strains were screened for growth with 
seawater-dependent assay. It was studied that the salinity effect of strain growth and 
bioactivity. Six strains of all tested grew equally well on medium prepared with 
M1/SW but not detectable growth on M1/DI water. It was proved that they displayed 
an obligate requirement of seawater for growth. Fermentations from cultured strains 
grew on the M1 media were tested using agar block methods to preliminary screen 
their antimicroble activity, 79.9% of total strains had shown the inhibition at laest one 
kind of indicator bacterium.  
According to the results of the preliminary antimicrobial, Extracts from 100 
strains were cultured on two media (M1 and soybean medium). Most of them showed 
activity against at least one kind of indicator bacterium, which was accounting for 
90%. MTT method was used to detect the cytotoxicity activities of 100 marine 
actinomycetes. Results showed that, when at 50 µg/mL, 36 strains inhibited the 
growth either HeLa or HepG2, while 22 inhibited the growth of HeLa, 29 strains 















Phylogenetic analyses of the nearly complete 16S rDNA sequences of 74 strains 
indicate that they form a coherent clade within five genus, such as Micromonospora、
Verrucosispora、Solwaraspora、Salinispora and Streptomycete.Among which,the 
number of Micromonospora strains was the largest,accounting for 59% of measured 
strains.Six of them were attribution to Salinispora genus.  
The assay about the salinity effects on four obligate marine actinomycetes 
growth and bioactivities. Four strains did grow best on M1 medium with 100% Instant 
Ocean and nature seawater. The bioactivities results showed that salt concentration 
has a significant impact on the measured strains for antibacterial and anti-tumor 
activity. 
In the studies of the secondary metabolites from two Salinispora strains 46 and 
196. From strain 46 fermentation products, four compounds (ljx-3, ljx-6, ljx-9, ljx-11) 
including one new compound（ljx-11）were isolated. From strain 196 fermentation 
products, four compounds （ljx-14，ljx-15，ljx-27，ljx-36）including three new 
compounds（ljx-14，ljx-15，ljx-27）were isolated. In the tests of antimicrobial activities, 
several compounds showed strong activities，such as:ljx-3、ljx-6、ljx-15、ljx-36。
Among them compound ljx-15 showed moderate cytotoxicity activity. The inhibition 
against HeLa and HepG2 were 47.1%and 31.4% separately when at 10 μg/mL. 
Our study indicated that medicinal-actinomycetes from Taiwan Strait sediment 
are tremendous, the obligate marine actinomycetes have significant antimicrobial and 
cytotoxicity activities. So they have the potential to yield novel structure, which made 
them the crucial source in the study of natural products. 
 
Key words: Marine actinomycetes； seawater-dependent strains；antibiotic and 
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（obligate marine actinomycetes）或海洋固有的放线菌（ Indigenous marine 
actinomycetes）。1984 年 Helmke 等人首次从海洋沉积物土样中分离得到一株专
性海洋放线菌，并鉴定为新种 Rhodococcus marinonascens[8]。此后，随着不断深
入的研究，越来越多的专性海洋放线菌被发掘。目前已发现的专性海洋放线菌包
括 Salinispora，Marinospora 属及 Salinibacterium, Aeromicrobium, Williamsia，
Demequina ,Verrucosispora，Rhodococcus, Streptomyces 等属中的一些种。此外，
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1.1 专性海洋放线菌生物多样性 
1991 年 Jensen 等人从海洋沉积物中分离到一类依赖海水生长的海洋放线菌
MAR1[10]，随后利用分子生物学技术进行分析发现与陆地放线菌有明显的区别，
直到 2002 年对其 16S rDNA 序列分析表明它们是小单孢菌科的一个新属[11]，将
MAR1 群菌株定为盐生孢菌属（Salinispora），这是第一个被发现的专性海洋放
线菌属。该属广泛存在于热带、亚热带的海洋沉积物中，此外在海洋动植物体内
也有发现，如 2005 年 Tae 等从采自大堡礁的一株海绵 Pseudoceratina clavata 中
也分到了这个属的菌株[12]。现已分离得到 Salinispora 属菌株有 2500 多株，该属
目前已经确定了三个种分别为 Salinispora tropica、Salinispora arenicola[13]和
Salinispora pacifica[14]。 
Salinispora 属菌株的发现，证实了海洋环境中存在海洋特有的放线菌种群。
为专性海洋放线菌的研究提供了充足的证据。2005 年 Paul 等人又从加利福尼亚
海 56 m 深的海洋沉积物中筛选分离得到 MAR2，基于 16S rDNA 序列发育系统
分析（图 1）是链霉菌科的一个新属[15]，命名为 Marinospora 属，是继 Salinispora
属之后又一专性海洋放线菌。虽然对 Marinispora 属菌株没有进行种的分类，但
从图 1 可以看出 Marinispora 属在系统发育树上处于三个不同分支上，表明该属
至少存在三个种。目前已从不同的采集地点的海泥样品中分离得到了 20 株本属
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